were taken of Dorper (n=99) and Dorper x Merino (n=65) lambs at 156 days of age and comparisons made to various body dimensions to ascertain whether sex, genotype, birth type and live weight had any effect on these parameters. Lambs were weaned two months after birth and placed ad libitum on basic dry land pasture during the draught spring and summer months of 2014 in the arid southeastern region of Turkey. Least square means of backfat thickness, skin+backfat thickness, muscle depth, body length, chest girth and live weight, at the mean age of 156 days, were 0.17 cm, 0.32 cm, 1.75 cm, 63.30 cm, 72.37 cm and 25.16 kg, respectively. Genotype was a statistically significant factor in terms of back fat thickness (BFT), skin and backfat thickness (S+BFT), muscle depth (MD), body length (BL) and live weight (LW). The study showed that Dorper and Dorper x Merino genotypes into Turkey show a clear advantage over the native breeds in terms of meat production and quality not to mention the high potential for lean carcass production. Ultrasonic measurements of Longissimus thoracis et lumborum (MLD) will provide an important contribution to selection index in breeding programs for Dorper and Dorper crossbred genotypes. However estimation of genetic parameters are required in containing a pedigree database in order to establish an effective selection index.
Introduction
Lamb meat is the preferred red meat option in most parts of Turkey, and is also the main source of income rather than wool or milk for the sheep industry in the country. In recent years the sheep population and their genetic quality for meat production has declined considerably and the nation has become an importer of lamb meat where once it exported such. The Dorper breed was first introduced to Turkey in 2012 by Zirve University Animal Research Centre with the aim of rectifying this shortfall. As an efficient feed converter Dorper was seen as the breed to answer Turkey's unproductive meat industry. The Dorper sheep is also regarded around the world as quality lamb meat producer. In lamb production growth rate and carcass characteristics of the animal are the main factors taken into account. In total age, genotype, gender, feeding regime, carcass weight and dressing percentages are the main elements that affect the quantity and quality of the meat produced. Meat production capacity has also been closely correlated with the body size of the animal. The main objective in the selection of farm animals, has depended on body length, height at withers and chest girth, as an indicator of high yielding meat producers in sheep herd breeding plan (Akçapınar, 1983; Ünal, 2002; Yilmaz et al., 2013) . Therefore keeping performance records and morphologically appraisals have often been important factors for sheep performance registration studies.
Although there are positive correlations between live weight and daily weight gain with feed conversion efficiency and carcass quality, these criteria are still somewhat insufficient for the animal breeding program aimed at improving carcass quality and quantity (Hanrahan, 1989; Tekin et al., 1993; Macit et al., 1996; Simm and Murphy, 1996; Stanford et al., 1998; Stanford et al., 2001; Simm et al., 2002; Yaralı et al., 2006; Cemal et al., 2007) . In recent years, consumer demand has focused on lean meat, and as such new methods have been developed to determine the state of the carcass composition and quality on the live animal. The lamb meat industry has made it a priority to monitor production techniques to respond to consumer preferences. One of the main objectives in this industry sector has been to have an accurate and objective method for assessing the economically important traits of live animals, and determine the value of the carcass. Today's enhances ultrasound technology, which was first developed and used to estimate carcass characteristics by Temple et al., (1956) , is increasingly being utilized to evaluate muscling in sheep in countries such as Australia, New Zealand and USA. In recent years, similar studies have also been carried out in Turkey (Cemal et al., 2007; Cemal et al., 2009; Yılmaz et al., 2011; Yilmaz et al., 2014a; Yilmaz et al., 2014b) . There are high phenotypic correlation coefficients between MLD and backfat thickness using ultrasound in live animals compared to the objective measurements examined from the carcass after slaughter (Fernandez et al., 1997; Fernandez et al., 1998) . In this respect, ultrasound technology is becoming increasingly important to estimate these parameters (Sahin et al., 2008; Ekiz et al., 2009; Lambe et al., 2009a; Lambe et al., 2009b) .
The aim of this study was to determine the backfat thickness and the Musculus longissmus dorsi thoracis et lumborum (MLD) properties using ultrasonic measurements and some body dimension measurements of Dorper and Dorper Merino crossbred lambs to evaluate the effects of sex, genotype, birth type and live weight on these parameters.
Materials and Methods
All experimental procedures were approved by the Zirve University (Table  1) with an average of 156 days age raised under similar conditions at the Zirve University Middle East Sustainable Livestock Biotechnology and Agro-Ecology Research and Development Centre farm in South East region of Turkey. The area has winter heavy rainfall and dry summers with an annual precipitation rate of around 450 mm. The geomorphological character of the area is marked with hilly surfaces consisting of limestone calcareous soils. The rangeland of the farm was dry land pasture improved with draught resistant species and animals ration consisted mainly of grazing with very limited grass hay supplementary feeding during the dry summer months.
No supplementary feeding were provided.
Body Measurements
Body measurements and live weights of the lambs were determined at average age of 156 days. Live weights of the lambs were measured on digital scale with 0.05 kg sensitivity. Body length (BL) and chest girth (CG) measurements were made using a tape measure ( Figure 2 ).
Ultrasonic Measurements
Measurements on the characteristics of Longissimus thoracis et lumborum (MLD) were performed by an experienced operator in vivo using ultrasound device (Esaote MyLab™ Five) with a 6 cm 7.5 MHz linear probe on the muscle area between 12th and the 13th rib. The characteristics of MLD were determined to be backfat thickness (BFT), skin+backfat thickness (S+BFT) and muscle depth (MD) (Figure 3 ). 
Statistical Analysis
The UNIVARIATE procedure of SAS (1999) statistical package program was used to check normality of the data. The result of this analysis showed that the data for all the measured characteristics were normally distributed. Afterwards, GLM procedure in SAS (1999) was used to test the effects of sex, birth type and genotype in linear models on live-weight and ultrasonic measurements (BFT, S+BFT and MD) belong to MLD. The model used for the least-squares analysis was as follows:
Model for live weights of lambs during ultrasonic measurement;
Model for body measurements and ultrasonic measurements of MLD;
Where, Y ijkl =Observations for live weight, body measurements and ultrasonic measurements µ =Overall mean of the trait a i =Fixed effect of sex (i=Male and female) b j =Fixed effect birth type(j=1, 2) c k =Fixed effect genotype (k=WD, WD x M, BD, BD x M) b 1 =Regression coefficient of lamb age b 2 =Regression coefficient of live weight X =Mean lambs age X ijklm =Age of lambs Ā =Mean live weight of lambs A ijkl =Live weight lambs e ijk =Random errors with the assumption of N (0, σ 2 )
The phenotypic correlations between variables were obtained using the CORR procedure of the SAS (1999) statistical program.
Results and Discussion
The average age of the animal material was 156 days at the time of study. High variance was in both Dorper and Dorper x Merino crossbred lambs for live weight, age, backfat thickness (BFT) and skin + backfat thickness (S+BFT) ( Table 2 ) when compared to other characteristics.
The least squares mean and standard error for ultrasound measurements of MLD live weight and body measurements are given in Table 3 .
Least square means of backfat thickness, skin+backfat thickness, muscle depth, body length, chest girth and live weight, were 0.17 cm, 0.32 cm, 1.75 cm, 63.30 cm, 72.37 cm and 25.16 kg, respectively. The analysis results indicated that there was a significant difference between sex in terms of MD, CG and LW (P<0.01) in the study. Males performed higher for CG and LW and females gave a higher reading for MD. Male and singleton lambs were found to be significantly heavier than the female and multiple birth lambs. Birth type showed no significance body measurement parameters.
Genotype was a statistically significant factor in terms of BFT, S+BFT, MD, BL and LW (P<0.01). MLD values obtained by ultrasonic measurement for White Dorper lambs were lower than for other genotypes in the study. The highest BFT and MD values were observed in BD x M crossbred lambs and BD lambs provided superior live weight readings than the other studied genotypes.
The coefficients for the regression of live weight on body and ultrasonic measurements were seen to be highly significant (P<0.001). Same could also be said of lamb age on live weight (P<0.001).
Phenotypic correlation coefficients between live weight, ultrasonic measurements and body measurements are given in Table 4 .
All coefficient of correlation was found to be positive and significant (***P<0.01, **P<0.05). Variables such as MD, body length, chest girth, which are directly related to live weight of animal, displayed very high positive correlations with one another (0.613-0.771). The largest correlations were between muscle depth of MLD and live weight (r = 0.613; P<0.01) and CG and LW (r = 0.771; P<0.0l), and lower but significant correlation was also calculated between ultrasonic measurements and body dimension traits (r = 0.199 to 0.479; P<0.01, P<0.05). The correlation between muscle depth of MLD and live weight were higher than the other ultrasonic measurement parameters. A high correlation coefficient between live weight and body measurements were determined in this study.
Lamb age at time of measurement is important, as variation may exist when making comparative analysis between genetic evaluation programs which are based on ultrasonic measurements such as LAMBPLAN in Australia and the Suffolk sire reference plan in Canada and England (MLC 1987; Gilmour et al. 1994; Gallivan and Hosford 1997) . High variation in BFT and S+BFT could be due to the very low fat readings with a mean of only 0.17 and 0.33 respectively. Results prove that decreased thickness result with a greater margin of error. This is in agreement with other studies (Cemal et al., 2007; Emenheiser et al., 2010; Yılmaz et al., 2011; Yilmaz et al., 2014b) . Statistical differences in MD, CG and LW was as expected for the gender.
It was an important in the study that the backfat thickness in the genotypes used was considerably lower than the numerous endemic Turkish sheep breeds such as Karya, Karacabey Merino, Kivircik and Awassi (Leeds et al., 2008; Ripoll et al., 2009; Orman et al., 2010; Yılmaz et al., 2011; Santos et al., 2014; Yilmaz et al., 2014a; Yilmaz et al., 2014b) . This suggested that the genotypes studied had significant potential for lean lamb production in Turkey. The thin layer of backfat in Dorper and Dorper x Merino lambs made these genotypes superior in terms of carcass quality. MLD values obtained in the present study were lower than those of earlier studies (Cemal et al., 2007; Theriault et al., 2009; Slosarz et al., 2011; Yilmaz et al., 2014b) . The differences between the previous literature and the present study were mainly due to non-comparative aspects such as body weight, age and breed difference.
Our study's results for gender in terms of live weight was expected and in agreement with past studies (Mayaka et al., 1995; Fourie et al., 2002; Erol and Akçadag, 2009; Cam et al., 2010; Yilmaz et al., 2014a; Yilmaz et al., 2014b) .
Although the live weight results in our study genotypes were lower when compared to Karayaka, Akkaraman and Dorset Down x Akkaraman, the body length (BL) was in fact longer than those breeds for the similar age (Şireli and Ertuğrul, 2005; Cam et al., 2010) . Many of research were reported higher chest girth value than the data obtained from the present study (Fourie et al., 2002; Şireli and Ertuğrul, 2005; Cam et al., 2010; Yilmaz et al., 2013) . High body length and chest girth values showed that there are important findings in terms of growth characteristics in lamb. 
Conclusion
Ultrasonic imaging system plays an important role in selection programs conducted for the improvement of meat quality characteristics in countries such as Australia, USA and New Zealand. Same could apply for Turkey in the future. Ultrasonic assessment results obtained in this study showed that recently introduced yet fast establishing Dorper and Dorper x Merino genotypes into Turkey show a clear advantage over the native breeds in terms of meat production and quality. We can clearly state that the introduced genotypes used in this study show significant potential for lean carcass production in Turkey. Ultrasonic measurements of MLD will provide an important contribution to selection index in breeding programs for Dorper and Dorper crossbred genotypes. However estimation of genetic parameters are required in containing a pedigree database in order to establish an effective selection index.
